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The asymmetric unit of the title compound, C16H14O, contains 
two independent molecules differing in the orientations of the 
allyl groups; the corresponding O— C— C(H2) — C(H) torsion 
angles are -61.01 (13) and -177.43 (10)°. In the crystal, O- 
H- ■ -O hydrogen bonds link four molecules into a centrosym- 
metric tetramer, in which each hydroxy group acts as a donor 
and an acceptor of hydrogen bonds. 

Related literature 

For the use of the title compound in the synthesis of spirocyclic 
ethers via alkene metathesis, see: Brahma et al. (2007). 




Triclinic, PI 
a = 9.3789 (15) A 
b = 12.2809 (18} A 
c = 12.936 (2) A 
a = 63.995 (4)° 
= 68.803 (4y 
Y = 69.887 (4)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
23092 measured reflections 



Refinement 

R[F^ > 2a(F^)] = 0.037 

wR(F^) = 0.105 

5 = 1.02 

4262 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V= 1217.6 (3) A" 
Z = 4 

Mo Ka radiation 
II = 0.07 mm"' 
r = 200 K 

0.8 X 0.7 X 0.51 mm 



4262 independent reflections 
3749 reflections with / > 2a(l) 
Ri„, = 0.031 



309 parameters 

H-atom parameters constrained 
Ap„„j = 0.16 e A"' 
Ap„i„ = -0.23 e A"' 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H- - A 


01-H1-02' 


0.84 


1.95 


2.7709 (13) 


165 


02-H2^- ■ Ol 


0.84 


1.93 


2.7558 (15) 


170 


Symmetry code: (i) — x - 


f l.-y, -z- 


hi. 







Experimental 

Crystal data 
CisHhO 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 
(Dolomanov et al, 2009); software used to prepare material for 
publication: OLEX2. 

Acknowledgements are made to the National Science 
Foundation MRI Program (CHE-0951711) and the Grote 
Chemistry Fund at the University of Tennessee at Chatta- 
nooga for their generous support of our work. 

Supporting information for tfiis paper is available from the lUCr 
electronic archives (Reference: CV5454). 
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1 . Comment 

The homoallylic alcohol, 9-allylfluoren-9-ol, crystallizes as two symmetrically distinct molecules. The molecules are 
linked by a square shaped hydrogen bonding network in which symmetrically equivalent and inequivalent molecules 
occupy alternating positions in the comers, and each hydroxyl group acts as a donor and an acceptor to adjacent 
molecules. In the crystal, there is t-stacking between alternating rows of S5m3metrically inequivalent molecules. In one 
molecule the O— C— C-alkene bond, 02— C20— C19— C18, is anti with a torsion angle of -177.43 (10)° while in the 
other symmetrically mequivalent structure, the analogous torsion, 01 — C5 — C6 — C7, is gauche and has a torsion angle 
of -61.01 (13)°. 

2. Experimental 

The title compound was prepared by addition of a 1.0 Msolution of allylmagnesium chloride (0.012 mol) in tetrahydro- 
furan to a solution of fluorenone (0.010 mol) at 0°C. The reaction was quenched by the addition of 1.0 MHCl, extracted 
into diethyl ether and concentrated on a rotary evaporator. Suitable crystals were obtained by recrystallization from 
methanol. 

3. Refinement 

All H atoms bonded to C were positioned geometrically, with bond distances of 0.95 A for C(sp2)-H and 0.95 A for 
methylene, and were refmed as riding, with (7iso(H)= 1 .2 t/eq(C). H atoms bonded to O were positioned geometrically with 
an O-H distance of 0.84 A, and refined as rotating, with ^50(11)= 1.5 t/eq(0). 
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Figure 1 

Two independent molecules of the title compound showing the atomic numbering. Displacement ellipsoids are drawn at 
the 50% probability level. Dashed line denotes hydrogen bond. 

9-Allyl-9H-fluoren-9-ol 



Crystal data 

C16H14O 
M- = 222.27 
Triclinic, PI 
fl = 9.3789 (15) A 
Z>= 12.2809 (18) A 
c= 12.936 (2) A 
a = 63.995 (4)° 
y8 = 68.803 (4)° 
y = 69.887 (4)° 
F= 1217.6(3) A^ 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Graphite monochromator 
(p and CO scans 
23092 measured reflections 
4262 independent reflections 

Refinement 

Refinement on 
Least-squares matrix: full 

> 2o-(7^)] = 0.037 
wi?(7^) = 0.105 
1.02 

4262 reflections 
309 parameters 



Z = 4 

F(000) = 472 

D„ = 1.212 Mgm-3 

Mo Ka radiation, i = 0.71073 A 

Cell parameters from 9980 reflections 

61 = 2.4-25.0° 

fi = 0.07 mm-' 

r=200K 

Prism, yellow 

0.8 X 0.7 X 0.51 mm 



3749 reflections with / > 2a{I) 
^„t = 0.031 

^max 25.1 , ^inin 2.4 



A = -ll^ll 
/c= -14^14 
/ = -15^15 



0 restraints 

H-atom parameters constrained 

w = \l[a^{Fo^) + (0.063P)2 + 0.2188P] 
where P = (Po2 + 277^2y3 

(A/(t)„,,< 0.001 
Ap,„„ = 0.16eA-3 
Ap,™„ = -0.23 e A-3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal sjonmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


11- *IJI 


01 


0.59676 (10) 


0.12837 (7) 


0.49408 (7) 


0.0332 (2) 


HI 


0.6088 


0.0525 


0.5364 


0.050* 


02 


0.38219 (11) 


0.12557(7) 


0.39598 (7) 


0.0366 (2) 


H2A 


0.4437 


0.1363 


0.4227 


0.055* 


CI 


0.23321 (17) 


0.17419(13) 


0.88455 (12) 


0.0457 (3) 


HIA 


0.1578 


0.1700 


0.9581 


0.055* 


C2 


0.18390 (16) 


0.20753 (13) 


0.78424 (13) 


0.0443 (3) 


H2 


0.0751 


0.2250 


0.7896 


0.053* 


C3 


0.29179 (15) 


0.21578 (12) 


0.67528 (12) 


0.0381 (3) 


H3 


0.2577 


0.2393 


0.6061 


0.046* 


C4 


0.44978 (14) 


0.18905 (11) 


0.66955 (10) 


0.0306 (3) 


C5 


0.58817 (13) 


0.19806 (10) 


0.56139 (10) 


0.0294 (3) 


C6 


0.57498 (15) 


0.33479(11) 


0.47747(11) 


0.0354 (3) 


H6A 


0.4780 


0.3626 


0.4502 


0.042* 


H6B 


0.5634 


0.3853 


0.5234 


0.042* 


C7 


0.70892 (16) 


0.36099 (12) 


0.37113 (12) 


0.0414 (3) 


H7 


0.7415 


0.3126 


0.3227 


0.050* 


C8 


0.78483 (19) 


0.44707 (15) 


0.34030 (16) 


0.0612 (4) 


H8A 


0.7550 


0.4969 


0.3870 


0.073* 


H8B 


0.8696 


0.4595 


0.2713 


0.073* 


C9 


0.93625 (17) 


0.04974 (13) 


0.75621 (14) 


0.0499 (4) 


H9 


1.0097 


0.0157 


0.8033 


0.060* 


CIO 


0.77762 (17) 


0.07549 (12) 


0.80950 (12) 


0.0414 (3) 


HIO 


0.7417 


0.0598 


0.8924 


0.050* 


Cll 


0.67245 (14) 


0.12456(10) 


0.73951 (10) 


0.0314(3) 


C12 


0.49977 (14) 


0.15303 (10) 


0.77147 (10) 


0.0315 (3) 


C13 


0.39132 (16) 


0.14676(12) 


0.87949(11) 


0.0408 (3) 


H13 


0.4248 


0.1241 


0.9487 


0.049* 


C14 


0.72606 (14) 


0.14784(10) 


0.61755 (10) 


0.0300 (3) 


C15 


0.88448 (15) 


0.12218(12) 


0.56494 (12) 


0.0399 (3) 


H15 


0.9209 


0.1381 


0.4820 


0.048* 


C16 


0.98985 (17) 


0.07259 (14) 


0.63558 (15) 


0.0503 (4) 


H16 


1.0993 


0.0543 


0.6008 


0.060* 


C17 


0.09971 (19) 


0.33292 (15) 


0.09582 (15) 


0.0563 (4) 


H17A 


0.0054 


0.3173 


0.1549 


0.068* 


H17B 


0.0959 


0.3872 


0.0168 


0.068* 


CIS 


0.23369 (16) 


0.28004 (12) 


0.12297(11) 


0.0387 (3) 


HIS 


0.3247 


0.2985 


0.0609 


0.046* 


C19 


0.25818 (16) 


0.19311 (12) 


0.24235 (11) 


0.0365 (3) 


H19A 


0.2999 


0.1078 


0.2411 


0.044* 
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TT1 rtT> 


A 1 C C /I 

0.1554 




0.1947 


A '? A 1 T 

0.3013 


A A ^ ^ * 

0.044* 






U.3 /uiy 


(14) 


AOOOT/I /I A\ 

yj.lll /4 (lU) 


A OOIAA 1 A\ 

o.z63oy (10) 


0.0304 (3) 




C21 


0.52751 


(14) 


0.23246 (11) 


A 1 AT 11 /I A\ 

0.19311 (10) 


A AO 1 A 

0.0319 (3) 






U.554ZO 


(14) 


O.JDill (lij 


A 1 C-l AT /I A\ 

0.030/ (10) 


0.03ZO (3 ) 




C23 


ij.bfSlzl 


(16) 


0.38z8o (14) 


0.0o5d1 (12) 


0.0444 (3) 




XJT2 


0. /Ujo 




0.4o3o 


A A1 O 1 

0.03ol 


A AC'S * 

0.0j3^ 




C24 


0.79322 


(16) 


0.29496 (16) 


A A1 OA^ /I ■^X 

0.01894 (13) 


A AC A^ / A\ 

0.0505 (4) 




Hz4 


U.S64J 




A '? 1 ^A 

U.J 161) 


A A/I 1 O 
— U.U415 


A A^ 1 * 

O.Ool^ 






U. /o /oo 


(16) 


A 1 nn 1 A i \ z\ 
U.l / /iU (15; 


U.U5y/3 (13) 


O.OjOz (4) 




H25 


0.8425 




0.1177 


0.0274 


0.060* 






0.0346/ 


(15) 


0.144zj (13) 


yj.V'iliy (Iz) 


O.U4zO (3) 




H26 


0.6178 




0.0630 


0.1752 


A A C A rfs 

0.050* 




C2 / 


A /moo 


(14) 


A /lo/i 1 o ^^^\ 
fJAZ^LZ (il) 


ATI TOO ^^ A^ 
U.zl /zz (lUj 


A AT 1 /T /a\ 

0.03 Id (3) 




C28 


0.39539 


(17) 


0.54383 (12) 


0.21355 (12) 


A A /I /TN 

0.0433 (3) 






A A £.c\n 




A C A1 O 


A 1 jCI 1 

0.163 1 


A ACO* 




C29 


0.25850 


/I A\ 

(19) 


0.58910 (13) 


A O A /I A\ 

0.28462 (14) 


AAC11 /' A\ 

0.0511 (4) 






n 9^09 
u.zjyz 






L/.ZO J J 






C30 


0.14923 


(18) 


0.51751 (13) 


0.35731 (13) 


0.0499 (4) 




H30 


0.0546 




0.5512 


0.4040 


0.060* 




C31 


0.17609 


(15) 


0.39693 (12) 


0.36288 (11) 


0.0398 (3) 




H31 


0.1015 




0.3473 


0.4138 


0.048* 




C32 


0.31348 


(14) 


0.35039(11) 


0.29287 (10) 


0.0298 (3) 




Atomic displacement parameters (A^) 






JJ12 


IP' 






JJ23 


01 


0.0450 (5) 


0.0288 (5) 


0.0306 (4) 


-0.0107 (4) 


-0.0147 (4) 


-0.0086 (3) 


02 


0.0516(5) 


0.0267 (4) 


0.0355 (5) 


-0.0131 (4) 


-0.0219 (4) 


-0.0025 (4) 


CI 


0.0469 (8) 


0.0436 (8) 


0.0409 (7) 


-0.0099 (6) 


0.0003 (6) 


-0.0192 (6) 


C2 


0.0339 (7) 


0.0416(8) 


0.0520 (8) 


-0.0060 (6) 


-0.0070 (6) 


-0.0166 (6) 


C3 


0.0372 (7) 


0.0368 (7) 


0.0407 (7) 


-0.0071 (5) 


-0.0142 (5) 


-0.0115 (6) 


C4 


0.0360 (6) 


0.0244 (6) 


0.0333 (6) 


-0.0073 (5) 


-0.0117(5) 


-0.0092 (5) 


C5 


0.0341 (6) 


0.0269 (6) 


0.0303 (6) 


-0.0078 (5) 


-0.0111 (5) 


-0.0096 (5) 


C6 


0.0402 (7) 


0.0288 (6) 


0.0373 (6) 


-0.0076 (5) 


-0.0154 (5) 


-0.0073 (5) 


C7 


0.0493 (8) 


0.0347 (7) 


0.0370 (7) 


-0.0125 (6) 


-0.0147 (6) 


-0.0046 (5) 


C8 


0.0552 (9) 


0.0474 (9) 


0.0724(11) 


-0.0217(7) 


-0.0046 (8) 


-0.0154 (8) 


C9 


0.0513 (9) 


0.0420 (8) 


0.0645 (9) 


-0.0094 (6) 


-0.0372 (7) 


-0.0088 (7) 


CIO 


0.0557 (8) 


0.0347 (7) 


0.0426 (7) 


-0.0143 (6) 


-0.0262 (6) 


-0.0072 (6) 


Cll 


0.0421 (7) 


0.0223 (6) 


0.0360 (6) 


-0.0098 (5) 


-0.0166 (5) 


-0.0085 (5) 


C12 


0.0408 (7) 


0.0237 (6) 


0.0334 (6) 


-0.0084 (5) 


-0.0123 (5) 


-0.0100 (5) 


C13 


0.0537 (8) 


0.0369 (7) 


0.0339 (6) 


-0.0102 (6) 


-0.0109 (6) 


-0.0145 (5) 


C14 


0.0359 (6) 


0.0217 (6) 


0.0355 (6) 


-0.0075 (5) 


-0.0139 (5) 


-0.0081 (5) 


C15 


0.0378 (7) 


0.0366 (7) 


0.0444 (7) 


-0.0091 (5) 


-0.0110(6) 


-0.0124 (6) 


C16 


0.0353 (7) 


0.0458 (8) 


0.0699 (10) 


-0.0060 (6) 


-0.0208 (7) 


-0.0169 (7) 


C17 


0.0571 (9) 


0.0587 (10) 0.0587 (9) 


-0.0055 (7) 


-0.0307 (8) 


-0.0186 (8) 


C18 


0.0449 (7) 


0.0384 (7) 


0.0396 (7) 


-0.0118 (6) 


-0.0171 (6) 


-0.0129 (6) 


C19 


0.0447 (7) 


0.0305 (7) 


0.0411 (7) 


-0.0135 (5) 


-0.0167 (6) 


-0.0101 (5) 


C20 


0.0377 (6) 


0.0237 (6) 


0.0319(6) 


-0.0080 (5) 


-0.0146 (5) 


-0.0061 (5) 


C21 


0.0348 (6) 


0.0307 (6) 


0.0341 (6) 


-0.0043 (5) 


-0.0171 (5) 


-0.0106 (5) 


C22 


0.0349 (6) 


0.0339 (7) 


0.0314(6) 


-0.0093 (5) 


-0.0145 (5) 


-0.0071 (5) 
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(J.U4zj ( /) 


U.U4y3 (oj 




A A 1 IQ ( C\ 


A A1 0 1 \ 


A AATC ( (^\ 
— U.UU / J (o) 




U.U34Z (/) 


U.U /j4 (ii) 


A A /1 1 1 (n\ 
U.U4il (/) 


A A 1 1 1 in\ 
— (J.UiU (/) 


A AATO 

— U.UO/d (o) 


A AOAA in\ 

— (J.UzUO ( /) 




(\ ^"3 on /''7\ 

u.ujoy (/) 


A /I O / 1 A\ 

O.Uo45 (iU) 


A AC A 1 {^\ 

U.OdUI \6) 


A nncj^ in\ 
O.UUdd (/) 


A A1 nn { c\ 
— U.Oi / / (o) 


A A1 1 1 /C>\ 

— O.UJii (o) 


C2o 


U.U42o (/) 


A AylAA fQ\ 
U.04UU (6j 


U.U462 (6) 


A AAA/1 

U.0UU4 (o) 


A A1 c\n fC\ 

— u.uiy / (o) 


— U.OzU / (Oj 










\J .\j\jOO \J ) 


—0 01 fiS 


—0 OOSQ ('^\ 


C28 


0.0586 (9) 


0.0285 (7) 


0.0457 (7) 


-0.0158 (6) 


-0.0196 (7) 


-0.0059 (6) 


C29 


0.0717 (10) 


0.0281 (7) 


0.0567 (9) 


-0.0032 (7) 


-0.0239 (8) 


-0.0177 (6) 


C30 


0.0566 (9) 


0.0389 (8) 


0.0492 (8) 


0.0020 (7) 


-0.0125 (7) 


-0.0214 (7) 


C31 


0.0406 (7) 


0.0369 (7) 


0.0391 (7) 


-0.0075 (6) 


-0.0099 (6) 


-0.0122 (6) 


C32 


0.0364 (6) 


0.0264 (6) 


0.0295 (6) 


-0.0076 (5) 


-0.0149 (5) 


-0.0070 (5) 



Geometric parameters (A, °) 



01— HI 


0.8400 


C15— C16 


1.3906(19) 


Ol— C5 


1.4326 (13) 


C16— H16 


0.9500 


02— H2A 


0.8400 


C17— H17A 


0.9500 


02— C20 


1.4380 (14) 


C17— H17B 


0.9500 


CI— HIA 


0.9500 


C17— C18 


1.297 (2) 


CI— C2 


1.380 (2) 


C18— H18 


0.9500 


CI— C13 


1.386 (2) 


C18— C19 


1.4898 (17) 


C2— H2 


0.9500 


C19— H19A 


0.9900 


C2— C3 


1.3909(19) 


C19— H19B 


0.9900 


C3— H3 


0.9500 


C19— C20 


1.5314(16) 


C3— C4 


1.3843 (17) 


C20— C21 


1.5178(17) 


C4— C5 


1.5180(16) 


C20— C32 


1.5193 (16) 


C4— C12 


1.3952 (16) 


C21— C22 


1.3965 (17) 


C5— C6 


1.5393 (16) 


C21— C26 


1.3859 (18) 


C5— C14 


1.5227(16) 


C22— C23 


1.3841 (18) 


C6 — ^H6A 


0.9900 


C22 — C27 


1.4736 (18) 


C6— H6B 


0.9900 


C23— H23 


0.9500 


C6— C7 


1.4880 (18) 


C23— C24 


1.385 (2) 


C7— H7 


0.9500 


C24— H24 


0.9500 


C7— C8 


1.314(2) 


C24— C25 


1.381 (2) 


C8— H8A 


0.9500 


C25— H25 


0.9500 


C8— H8B 


0.9500 


C25— C26 


1.387 (2) 


C9— H9 


0.9500 


C26— H26 


0.9500 


C9— CIO 


1.384 (2) 


C27— C28 


1.3856 (18) 


C9— C16 


1.383 (2) 


C27— C32 


1.3978 (17) 


CIO— HIO 


0.9500 


C28— H28 


0.9500 


CIO— Cll 


1.3835 (17) 


C28— C29 


1.381 (2) 


Cll— C12 


1.4729(17) 


C29— H29 


0.9500 


Cll— C14 


1.3977 (17) 


C29— C30 


1.380 (2) 


C12— C13 


1.3874(17) 


C30— H30 


0.9500 


C13— H13 


0.9500 


C30— C31 


1.387 (2) 


C14— C15 


1.3801 (18) 


C31— H31 


0.9500 


C15— H15 


0.9500 


C31— C32 


1.3823 (18) 


C5— 01— HI 


109.5 


C15— C16— H16 


119.8 


C20— 02— H2A 


109.5 


H17A— C17— H17B 


120.0 


C2— CI— HIA 


119.6 


C18— C17— H17A 


120.0 
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L2 — CI — L13 


lzO.87 (12) 


/"^ll TT1A 


1 1 A ^ 

119.0 


CI — C2 — ¥12 


1 1 A T 

119.7 


CI — C2 — C3 


1 '^A /I '>\ 

120.68 (13) 


/"^T /"'o Ty^ 

C3 — Cz — Hz 


1 1 A T 

119.7 


/^'^ /^T TTT 

C2 — C3 — H3 


1 'lA ^ 

120.6 


C4 — C3 — C2 


118.72 (12) 


C4 — C3 — H3 


1 OA 

120.6 


Cj — C4 — L.J 


1 1 O TA / 1 1 \ 

128. /O (11) 


C3 — C4 — C12 


120.57 (11) 


C12 — C4 — C5 


1 1 A / 1 A\ 

110.67 (10) 


Ol — C5 — C4 


1 1 A /I {(\\ 

1 13.94 (9) 


Ol — C5 — Co 


1 AT A 1 /A\ 

107.01 (9) 


f^C f^l A 

Ol — C5 — C14 


112.12 (9) 


C4 — C5 — Co 


1 AO A/T /I A\ 

108.96 (10) 


C4 — C5 — C14 


1 A 1 /TO /A\ 

101.68 (9) 


C14 — C5 — Co 


1 1 'J 1 A /A\ 

113.19 (9) 


/^C TT/' A 

C5 — Co — ^H6A 


1 AO y1 

108.4 


C5 — Co — H6B 


108.4 


HoA — Co — Wkm 


1 AT y1 

107.4 


r^n r^n r^z 

\J1 — Co — C5 


lie £.0 /I A\ 

115.68 (10) 


/~n e~^ii TTZ" A 

C7 — Co — H6A 


1 AO /I 

108.4 


C7 — Co — H6B 


108.4 


/^ZT t~^n TTT 

Co — C7 — H7 


1 1 O 1 

118.1 


Co — C7 — Co 


123.87 (14) 


Cs — C7 — H7 


118.1 


C7 — C8 — H8A 


120.0 


C7 — Co — HoB 


1 OA A 

120.0 


HoA — Co — HoB 


1 '*)A A 

120.0 


CIO — C9 — H9 


119.4 


Clo — C9 — H9 


1 1 A ,1 

119.4 


Clo — C9 — CIO 


121.16 (12) 


cy — CIO — Hio 


120. / 


C9 — CIO — Cll 


110 CA 

118.59 (13) 


1 t\ TT1A 

Cll — CIO — HIO 


1 OA n 

120.7 


/~<1A 

CIO — Cll — Clz 


1 O A OC /I 0\ 

130.85 (12) 


CIO — Cll — Ci4 


10A A A /'10\ 

120.44 (12) 


C14 — Cll — C12 


1 AO CA /I A\ 

108.59 (10) 


C4 — C12 — Cll 


1 AO TO /I A\ 

108.33 (10) 


CI 3 — C12 — C4 


1 OA O ^ /I 0\ 

120.36 (12) 


/^l'? /"^I-^ 

C 1 3 — C 1 z — C 1 1 


131.29 (11) 


CI — C13 — C12 


1 1 o no / 1 o\ 

118.78 (12) 


CI — C13 — H13 


1 OA Z" 

120.6 


Clz — C13 — HI j 


1/0.6 


Cll— C14— C5 


110.34(10) 


C15— C14— C5 


128.98 (11) 


C15— C14— Cll 


120.66(11) 


C14— C15— H15 


120.6 


C14— C15— C16 


118.76(13) 



1 O IT T T 1 1 T~> 

C18 — C17 — H17B 


120.0 


/" ■ -1 ^ /-I I o T T 1 O 

C17 — C18 — H18 


117.0 


C17 — C18 — C19 


126.10 (14) 


/~1 1 A 1 O TT 1 O 

C19 — C18 — ^H18 


117.0 


/—I 1 o 1 A T T 1 A A 

C 1 8 — C 1 9 — H 1 9 A 


108.7 


C18 — C19 — H19B 


108.7 


1 O /~i 1 A /~*0 A 

CI 8 — C19 — C20 


1 1 A O O / 1 A\ 

114.33 (10) 


T T 1 A A /" ■ -1 r\ T T 1 An 

H19A — C19 — H19B 


107.6 


/^OA /^1A TT1AA 

C20 — C 1 9 — H 1 9A 


1 AO T 

108.7 


C20 — C19 — H19B 


108.7 


02 — C20 — C19 


1 Ae AA /A\ 

105.00 (9) 


/^OA /^0 1 

02 — C20 — C21 


1 1 O OA /A\ 

113.20 (9) 


/^O /~^OA /^TO 

02 — C20 — C32 


111 ^O /A\ 

1 1 1 .62 (9) 


C21 — C20 — C19 


1 1 O /( O /I A\ 

112.48 (10) 


C21 — C20 — C32 


101.85 (9) 


/~T> O /^OA 1 A 

C 3 2 — C2 0 — C 1 9 


1 1 o r\z /I A\ 

112.95 (10) 


/^OO /^O 1 /^OA 

C22 — C2 1 — C20 


1 1 A C C /I A\ 

110.55 (10) 


C26 — C2 1 — C20 


100 OT 

128.87 (11) 


C26 — C21 — C22 


120.53 (12) 


C21 — C22 — C27 


1AO j^TI 

108.61 (11) 


C23 — C22 — C2 1 


1 O A >1 1 /I 0\ 

120.41 (12) 


/~100 /~100 /"lOT 

C23 — C22 — C27 


1 O A AT /I 0\ 

130.97 (12) 


C22 — C23 — H23 


120.6 


/~^oo /^OO /^O ,1 

C22 — C23 — C24 


110 O/' /I /1\ 

118.86 (14) 


C24 — C23 — H23 


1 'lA £ 

120.6 


C23 — C24 — H24 


119.6 


C25 — C24 — C23 


120.71 (13) 


/^OC /^O /I TTO,1 

C25 — C24 — H24 


119.6 


/~lO y1 /~10e TTOe 

C24 — C25 — H25 


1 1 A C 

119.5 


C24 — C25 — C26 


1^/\r\yl /10"\ 

120.94 (13) 


/"^O/^ /^OC TTOC 

C26 — C25 — H25 


119.5 


C21 — C26 — C25 


1 1 O CO /I o\ 

118.53 (13) 


C21 — C26 — ^H26 


1 OA T 

120.7 


C25 — C26 — H26 


120.7 


/^'^O 

C28 — C27 — C22 


131.34 (12) 


/~iOO /"^OT /~i'>0 

C28 — C27 — C32 


1 OA Ai\ /I 0\ 

120.40 (12) 


C32 — C27 — C22 


1AO O/^ /I IN 

108.26 (11) 


C27 — C2 8 — H2 8 


120.6 


^~^'~\r\ /^-^o z^i~t^ 

C29 — C28 — C27 


118.71 (13) 


/~10A /~100 TTOO 

C29 — C28 — H28 


1 OA Z" 

120.6 


/^OO /^OA TTOA 

C28 — C29 — H29 


119.5 


C30 — C29 — C28 


120.99 (13) 


/~iOA /~^OA TTOA 

C30 — C29 — H29 


1 1 A C 

119.5 


C29— C30— H30 


119.6 


C29— C30— C31 


120.71 (13) 


C31— C30— H30 


119.6 


C30— C31— H31 


120.6 


C32— C31— C30 


118.71 (13) 


C32— C31— H31 


120.6 
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C16— C15— H15 


120.6 


C27- 


-C32— C20 




110.68 (10) 


C9— C16— C15 


120.38 (13) 


C31- 


-C32— C20 




128.86(11) 


C9— C16— H16 


119.8 


C31- 


-C32— C27 




120.46(11) 


Hydrogen-bond geometry (A, ") 


D—R-A 


D—R 






D-A 


D—R-A 


Ol— Hl-02' 


0.84 




1.95 


2.7709 (13) 


165 


02— H2^-01 


0.84 




1.93 


2.7558 (15) 


170 



Symmetry code: (i) -y, -z+1. 
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